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Abstract

Sandwich construction provides a very lightweight structural
configuration for many load conditions. The use of composite materials
with their high stiffness, high strength, and anisotropy makes sandwich
construction even more competitive for many applications. It is very
desirable to design these structures for minimum weight to insure their
most effective use. Structural optimization procedure is presented herein
using two methods of optimization, namely , genetic algorithms method
and sequential quadratic programming method. The sandwich panel
consists of two faces ( thin sheets) separated by solid foam core and are
subjected to in-plane uniaxial compressive load.

The procedure accounts for different types of failure modes included
overstressing, overall buckling, core shear instability and face wrinkling.
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The optimum thickness of each face ( t1, t2) and core depth (c¢) are
determined. ODSPUL computer program was written to simulate
structural optimization using MATLAB software which allows many
facilities to use the optimization functions and tools.

The procedure insurer the minimum weight as well as provides methods
to compare various material, boundary conditions and load variation also
many factors which affect optimization results are investigated.

In the genetic algorithms optimization method it is found that initial
population and population size are the most effective factors design
values. Also there is critical points of optimization occurred when the
optimum face stress is equaled to the face stress of overall buckling, core
shear instability and wrinkling failure modes. The optimum stress and (
c\t) ratio of critical point are independent of boundary conditions, panel
dimensions and faces and core thicknesses , in other words of these
values represents a single value of each material combination system.
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